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DETAILED ACTION 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 4-6, 8-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Hosick et 

al. 

Hosick et al teaches a system that provides attitude control. The system has control 
logic/modules to control the reaction wheel 40 assemblies and gimbaled thruster assemblies 22 
during orbit transfers or any other maneuvers as desired that can result in minimal gimbal 
stepping. The system has processors and software. The maneuver control module has a 
momentum adjust module and a gimbal module that constantly take into account the operations 
of the reaction wheel and the thrusters and use first, second, and third output signals to control 
the spacecrafts. When there is a torque deficit, the system as a whole adjust the reaction wheels 
and the thrusters so that the correct maneuvering commands are sent to the wheels and the 
thrusters. See column 7, lines 1-52. See column 9, lines 29-45. See column 10, lines 6-21. See 
column 11, lines 9-23. In addition, column 9, lines 12-20, teaches that both the momentum 
wheels and the electric thrusters can both be used to "steer" the spacecraft. Since both the 
thrusters and the wheels are used to steer the spacecraft, both of these devices determines how 
each are supposed to act to each other so that the spacecraft can be steered correctly. In other 
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word, if the thrusters produce a certain amount of thrust that does not have desired amount of 
thrust, the momentum wheels make up the torque deficit to produce the desired steering. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4-6, 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamashita 6622969 in view of Goodzeit 6481672. 

Yamashita discloses a system having control logic/control module (that is part of the 
parts 8, 6, 9, 4, 5) to control reaction wheel assemblies 7 and control logic/control module to 
control the thrusters 10 are well known. The system can operate during orbit transfers. The use 
of reaction wheels and thrusters results in minimal gimbal stepping since they work together. 
Yamashita is silent on the gimbaled thrusters. However, Goodzeit discloses a system having 
control logic to control gimbaled thrusters are well known. See abstract. 

It would have been obvious one skilled in the art at the time the invention was made to 
have used control logic to control gimbaled thrusters in Yamashita' s system as taught by 
Goodzeit to allow great maneuverability to the spacecraft. 

Re claims 5 and 10, parts 8, 6, 9, 4, 5 have processors and hence software etc. 

Re claim 1 1, the maneuver control module, which is comprised of parts 8, 9, 4, 5, 6, are 
used to control the maneuvers of the spacecraft. The maneuver control module has a momentum 
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adjust module which control the thruster 10 and reaction wheel 7. The second output is the 
thruster momentum adjusts torque and a third output relating to the integral momentum adjust 
torque, which is the summation of the thruster output and reaction wheel before it is "pointed" to 
the satellite dynamics 1 . When there is a torque deficit, the gimbal module is sent back to the 
main control module via elements 16, 19. The reaction wheel control module would then 
generate the signal to the momentum wheel assemblies to adjust the maneuvers of the spacecraft 
as desired in part of the reiterations. 

In view of the amendment to the claims, the applicant has included the terms "control 
logic". Control logic is defined as "s the part of a software architecture that controls what the 
program will do. This part of the program is also called the controller. Before the instruction 
reaches the control logic it is translated into binary through an instruction decoder or "decode 
unit"." Sec nwn.wii.ijxxjix com . The control logic/control modules are part of the overall 
computer system that is used to control the operations of the spacecraft. The control 
logic/control modules have software that arc programmed so that the spacecraft operates as 
designed. This software clearly includes first and second logics that are capable of being 
configured to control the momentum wheels and the thrust ers. The first control logic controls 
the momentum wheel. When there is a torque deficit associated with the gimbaled thrusters, the 
first control logic makes up the deficit by controlling the momentum wheels. This is disclosed in 
column 10, lines 59-67 to column 11. Furthermore, figures 1, 4, 5, and 9 show flow charts that 
teach that the momentum wheels making up the torque deficit associated with the thrusters. 
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Claims 2, 3, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamashita 6622969 as modified by Goodzeit 6481672 as applied to claims 1 and 6 above, and 
further in view of Baldwin et al 6870164. 

Yamashita 6622969 as modified by Goodzeit 6481672 discloses all claimed parts except 
for the Hall Current Thrusters. However, Baldwin et al discloses that Hall Current Thrusters are 
well known in the art. 

It would have been obvious to one skilled in the art at the time the invention was made to 
have used Hall Current Thrusters in Yamashita 6622969 's system as modified by Goodzeit 
6481672 and as taught by Baldwin et al as a substitution of parts to have a lighter thrustcr 
system. 

Claims 2, 3, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hosick 
et al 6032904 in view of Baldwin et al 6870164 

Hosick et al discloses all claimed parts except for the Hall Current Thrusters. However, 
Baldwin et al discloses that Hall Current Thrusters are well known in the art. 

It would have been obvious to one skilled in the art at the time the invention was made to 
have used Hall Current Thrusters in Hosick's system as taught by Baldwin et al as a substitution 
of parts to have a lighter thruster system. 



Response to Arguments 
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The examiner still maintains "wherein" clause carries no patentable weight. However, 
the examiner has also pointed out where in the prior arts that torque deficit associated with the 
thrusters are "made up for" by the momentum wheels. See the rejections above. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tien Dinh whose telephone number is 571-272-6899. The 
examiner can normally be reached on 12-8. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Mansen can be reached on 571-272-6608. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Tien Dinh/ 

Primary Examiner, Art Unit 3644 



